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The present invention relates to methods for making a fatty acid N-acylalkanolamine having the formula.
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(54) METHOD OF MAKING FATTY ACID (57) ABSTRACT 
N-ACYLALKANOLAMINES The present invention relates to methods for making a fatty 
acid N-acylalkanolamine having the formula: 
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One of the methods comprises the steps of providing a vinyl 
(21) Appl. No.: 13/869,099 ester of a fatty acid having the formula: 
(22) Filed: Apr. 24, 2013 O 
. . i Related US. Application Data R O/\/ 
(60) Provisional application No. 61/638,250, ?led on Apr. 
25’ 2012' providing a primary or secondary alkanolamine having the 
formula: NHRIRZ; and reacting the vinyl ester of the fatty 
- - - - acid With the alkanolamine under conditions effective to form 
Pubhcatlon Classl?catlon the fatty acid N-acylalkanolamine. The other method com 
(51) Int‘ Cl‘ prisies the ‘steps of providing a fatty acid1;kpurifying thle fatty 
ac1 ; provi mg a primary or secon ary a ano amine av1ng 
C0 7C 231/02 (200601) the formula: NHRlRz; reacting the fatty acid With the alkano 
(52) U-s- Cl- lamine under conditions effective to form the fatty acid 
CPC .................................. .. C07C 231/02 (2013.01) N-acylalkanolamine; and purifying the formed fatty acid 
USPC .......................................................... .. 554/66 N-acylalkanolamine. 
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METHOD OF MAKING FATTY ACID 
N-ACYLALKANOLAMINES 
[0001] This application claims the bene?t of Us. Provi 
sional Patent Application Ser. No. 61/638,250, ?led Apr. 25, 
2012, Which is hereby incorporated by reference in its 
entirety. 
FIELD OF THE INVENTION 
[0002] The present invention relates to methods for making 
a fatty acid N-acylalkanolamine, With a high yield and high 
purity, from the reaction of an alkanolamine With the corre 
sponding fatty acid or With an vinyl ester of the corresponding 
fatty acid. 
BACKGROUND OF THE INVENTION 
[0003] N-acylethanolamines from fatty acids are an impor 
tant class of alkanolamides that function as nonionic surfac 
tants and have a Wide range of applications in the lubricants, 
surfactants and detergents, cosmetics, and other industries 
(Liu et al., J Agric. Food. Chem. 49: 576 1 -64 (2001); Sanders, 
J. Am. Oil Chem. Soc. 35:548-51 (1958); Feairheller et al., J. 
Am. Oil Chem. Soc. 71:863-66 (1994)). Certain N-acyletha 
nolamines are lipid mediators in animals and plants (Kilaru et 
al., Chem. Biodivers. 4:1933-55 (2007); Re et al., Vet. J. 
173:21-30 (2007); TerraZZino et al., FASEB J. 18:1580 
(2004)). It has been reported that N-acylethanolamines of 
different chain length and structure exhibited a variety of 
biological activities. N-palmitoylethanolamine had anti-in 
?ammatory activity, and attenuates pain sensation (Re et al., 
Vet. J 173:21-30 (2007); Calignano et al., Nature 394:277-81 
(1998)). It Was also shoWn to reduce allergic reaction, inhibit 
mast cell degranulation (Aloe et al., In?amm. Res. 39:145-47 
(1993)) and exert neuroprotective effects in rats and mice 
(Lambert et al., Epilepsia 42:321-27 (2001)). These actions 
Were accompanied by changes in nitric oxide production 
(Ross et al., Eur J. Pharmacol. 401:121-30 (2000)) and the 
expression of pro-in?ammatory proteins (Costa et al., BK J. 
Pharmacol. 137:413-20 (2002)). N-stearoylethanolamine 
shoWed pro-apoptotic and anorexic effects (Okamoto et al., 
Chem. Biodivers. 4: 1842-57 (2007)). It could affect cell sig 
naling and elicit biological effects potentially through targets 
other than cannabinoid receptors, such as exerting anorexic 
effects in mice via doWn-regulation of a liver enZyme expres 
sion (TerraZZino et al., FASEB J 18: 1 580 (2004)), and having 
anti-in?ammatory activity by a passive IgE-induced cutane 
ous anaphylaxis (EZZili et al., Bioorg. Med. Chem. Lett. 
20:5959-68 (2010)). N-oleoylethanolamine exerted anorexi 
genic effects by binding to the nuclear receptor in the periph 
ery tissues, leading to body fat loss (Thabuis et al., Lipids 
43:887-94 (2008); Astarita et al., J Pharmacol. Exp. Then 
3 1 8: 563 (2006)). 
[0004] N-acylethanolamines from fatty acids Were typi 
cally synthesiZed by reacting fatty acid chloride (Giuffrida et 
al., Eur J Pharmacol. 408:161-68 (2000); Koutek et al., J. 
Biol. Chem. 269:22937-40 (1994)), fatty acid methyl ester 
(Farris, J. Am. Oil Chem. Soc. 56:770-73 (1979); Maag, J. 
Am. Oil Chem. Soc. 61:259-67 (1984)) ortriacylglycerol (Lee 
et al., J. Am. Oil Chem. Soc. 84:945-52 (2007)) With an 
alkanolamine, or by a direct reaction betWeen free fatty acid 
and an alkanolamine in the presence of a catalysts at a loW 
temperature or Without any catalyst at a high temperature (Liu 
et al., J. Agric. Food. Chem. 49:5761-64 (2001)). Yield and 
purity improvement Was usually achieved by removal of 
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Water, methanol, glycerol or hydrochloric acid. HoWever, 
only 60-90% N-acylethanolamines Were produced from free 
fatty acid, fatty acid methyl ester and triacylglycerol at the 
temperature above 1000 C., usually at 1800 C. for 6-12 hours 
(Tufvesson et al., Biotechnol. Bioeng. 97:447-53 (2007)). It 
has been reported that about 99% N-acylethanolamine Was 
obtained if tWo moles of fatty acid and one mole of ethano 
lamine Were ?rst reacted at 1800 C. to give the N,O-bis 
acylethanolamine, Which Was then transesteri?ed With 
another mole of ethanolamine to form the N-acylethanola 
mine (Maag, J Am. Oil Chem. Soc. 61:259-67 (1984)). Nev 
ertheless, this reaction Was conducted at a high temperature, 
Which resulted in the formation of products With dark color 
that signi?cantly in?uences the product’s quality. The addi 
tion of deodoriZers and antioxidants has been suggested to 
improve the quality of ?nal products (Tufvesson et al., Bio 
technol. Bioeng. 97:447-53 (2007)). The main problems for 
synthesis of N-acylethanolamines are the loW conversion of 
the reactants and the esteri?cation reaction occurred during 
the reaction, Which result in a loW yield of N-acylethanola 
mines. 
[0005] Purity of commercial alkanolamides for surfactant 
purposes Was about 80% (Khanmohammadi et al., J Surfac 
tants Deterg. 12:37-41 (2009)), but With the increasing 
knowledge and interest in N-acylethanolamines as lipid 
mediators in animals, plants, or humans, high purity N-acyle 
thanolamines are needed to validate their biological functions 
in cellular and animal systems. Currently, this type of study is 
limited to small animal experiments due to the lack of access 
to these compounds in a desired purity and quantity. For 
example, the price of N-stearoyl and N-palmitoylethanola 
mines from the Sigma Chemical Company is $82/ 5 mg and 
$60.8/10 mg. Thus, it is necessary to establish a simple, 
e?icient, effective and economical synthesis method to sup 
port the investigation of biological and nutritional properties 
of N-acylethanolamines in large animals and human subjects. 
[0006] The present invention is directed to ful?lling these 
needs in the art. 
SUMMARY OF THE INVENTION 
[0007] One aspect of the present invention relates to a 
method for making a fatty acid N-acylethanolamine having 
the formula: 
0 
)L R. 
R ilv/l 
Where 
is derived from a natural or synthetic fatty acid; R1 is a 
substituted or unsubstituted C 1 to C 10 hydroxyalkyl; and R2 is 
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H, R1 or a C1 to C10 hydrocarbon radical. The method com 
prises the step of providing a vinyl ester of a fatty acid having 
the formula: 
0 
R 
Where R' is H, a branched or unbranched, substituted or 
unsubstituted C 1 to C6 alkyl or C2 to C6 alkenyl. A primary or 
secondary alkanolamine having the formula: NHRlR2 is also 
provided. The vinyl ester of the fatty acid is reacted With the 
alkanolamine under conditions effective to form the fatty acid 
N-acylalkanolamine. 
[0008] Another aspect of the present invention relates to a 
method for making a fatty acid N-acylalkanolamine having 
the formula: 
0 
R ilv/l 
R2 
Where 
is derived from a natural or synthetic fatty acid; R1 is a 
substituted or unsubstituted C l to C l O hydroxyalkyl; and R2 is 
H, R1, or a C1 to C6 hydrocarbon radical. The method com 
prises the steps of providing a fatty acid and purifying the 
fatty acid. A primary or secondary alkanolamine having the 
formula: NHRlR2 is also provided. The puri?ed fatty acid is 
reacted With the alkanolamine under the conditions effective 
to form the fatty acid N-acylalkanolamine. The formed fatty 
acid N-acylalkanolamine is further puri?ed. 
[0009] In the present invention, a novel method for the 
preparation of high-purity fatty acid N-acylalkanolamine, 
such as N-stearoyl and N-palmitoylethanolamines, is pre 
sented. A vinyl ester of a fatty acid is used as an acyl donor to 
investigate the reaction conditions and the effects of the cata 
lyst type and concentrations, substrate ratio, solvent, tem 
perature, and reaction time on the purity of N-acylalkanola 
mine. For example, a reaction carried out by using an excess 
amount of ethanolamine, Which acted as both reactant and 
solvent, in the presence of sodium methoxide catalyst at a 
mild temperature resulted in the formation of high purity 
N-stearoyl and N-palmitoylethanolamine. The use of fatty 
acid vinyl ester led to an irreversible reaction, because the 
volatile acetaldehyde by-product Was easily removed. Com 
plete conversion of vinyl stearate and palmitate Was achieved. 
[0010] Additionally, a process for enZymatic synthesis of 
fatty acid N-acylalkanolamine, such as an oleoyl ethanola 
mide, is described. An example of this process includes puri 
?cation of a raW oleic acid and an amidation reaction betWeen 
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the puri?ed oleic acid and ethanolamine in hexane in the 
presence of a lipase. Compared to the previous studies, this 
method produces an oleoyl ethanolamide of very high purity, 
and is more effective and economically feasible. This method 
is more economical, because of the loW cost of oleic acid and 
more e?icient, because the lipase has a high selectivity for the 
amidation reaction. The method is suitable for a large-scale 
synthesis in a quantity needed for research and development 
of biological and nutritional functions in animal or human 
systems. 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] FIG. 1 is a How chart shoWing the general synthetic 
procedures for N-stearoylethanolamine. 
[0012] FIGS. 2A and 2B are graphs shoWing the effect of 
sodium methoxide concentration on the content of N-stearoyl 
(FIG. 2A) and N-palmitoylethanolamine (FIG. 2B) in the 
?nal amidation product. 
[0013] FIGS. 3A and 3B are graphs shoWing the effect of 
ethanolamine to vinyl ester fatty acid molar ratio on the 
content of N-stearoyl (FIG. 3A) and N-palmitoylethanola 
mine (FIG. 3B) in the ?nal amidation product. 
[0014] FIGS. 4A and 4B are graphs shoWing the effect of 
reaction temperature on the content of N-stearoyl (FIG. 4A) 
and N-palmitoylethanolamine (FIG. 4B) in the ?nal amida 
tion product. 
[0015] FIGS. 5A and 5B are graphs shoWing effect of reac 
tion time on the content of N-stearoyl (FIG. 5A) and N-palmi 
toylethanolamine (FIG. 5B) in the ?nal amidation product. 
[0016] FIG. 6 is a scheme shoWing possible reactions 
betWeen ethanolamine and vinyl stearate. 
[0017] FIGS. 7A and 7B are GC chromatograms of 
N-palmitoyl (FIG. 7A) and N-stearoylethanolamine (FIG. 
7B). Peaks of fatty acid vinyl ester standards and peaks from 
reaction products are superimposed for retention time com 
parison. 
[0018] FIG. 8 is a graph shoWing the effects of volume ratio 
of methanol to oleic acid on the purity and yield of oleic acid 
after the removal of linoleic acid. The different letters on each 
individual curve indicate signi?cant difference at P:0.05. 
[0019] FIG. 9 is a scheme shoWing possible reactions 
betWeen ethanolamine and oleic acid. 
[0020] FIG. 10 is a GC chromatogram resulting from syn 
thesis of oleoyl ethanolamide. 
[0021] FIG. 11 is a graph shoWing the effect of NovoZym 
435 lipase concentration on the content of oleoyl ethanola 
mide and oleic acid in the ?nal amidation product. The dif 
ferent letters on each individual curve indicate signi?cant 
difference at P:0.05. 
[0022] FIG. 12 is a graph shoWing the effect of moisture on 
the content of oleoyl ethanolamide and oleic acid in the ?nal 
amidation product. The different letters on each individual 
curve indicate signi?cant difference at P:0.05. 
[0023] FIG. 13 is a graph shoWing the effect of hexane on 
the content of oleoyl ethanolamide and oleic acid in the ?nal 
amidation product. The different letters on each individual 
curve indicate signi?cant difference at P:0.05. 
[0024] FIG. 14 is a graph shoWing the effect of reaction 
temperature on the content of oleoyl ethanolamide and oleic 
acid in the ?nal amidation product. The different letters on 
each individual curve indicate signi?cant difference at PIO. 
05. 
[0025] FIG. 15 is a graph shoWing the effect of reaction 
time on the content of oleoyl ethanolamide and oleic acid in 
US 2013/0303795 Al 
the ?nal amidation product. The different letters on each 
individual curve indicate signi?cant difference at P:0.05. 
DETAILED DESCRIPTION OF THE INVENTION 
De?nitions 
[0026] As used herein, the following terms, unless other 
wise indicated, shall be understood to have the following 
meanings. If not de?ned otherwise herein, all technical and 
scienti?c terms used herein have the same meaning as is 
commonly understood by one of ordinary skill in the art to 
which this invention belongs. In the event that there is a 
plurality of de?nitions for a term herein, those in this section 
prevail unless stated otherwise. 
[0027] “Hydrocarbon radical” typically consists only of 
carbon and hydrogen. The term used herein typically includes 
aliphatic hydrocarbon radicals (e.g., alkane, alkene or alkyne) 
may be linear (unbranched), branched or cyclic hydrocarbon 
structure, and saturated or unsaturated. Branched hydrocar 
bon means that one or more lower alkyl groups such as 
methyl, ethyl, or propyl are attached to a linear hydrocarbon 
chain. 
[0028] The term “alkyl” refers to an aliphatic hydrocarbon 
group which may be a linear (unbranched), branched, or 
cyclic hydrocarbon structure or combination thereof. Repre 
sentative alkyl groups are those having 24 or fewer carbon 
atoms, for instance, methyl, ethyl, n-propyl, i-propyl, n-butyl, 
s-butyl, t-butyl, n-pentyl, i-pentyl, n-hexyl, and the like. 
Lower alkyl refers to alkyl groups having about 1 to about 6 
carbon atoms, or having about 1 to about 4 carbon atoms, in 
the chain. Branched alkyl means that one or more lower alkyl 
groups such as methyl, ethyl, or propyl are attached to a linear 
alkyl chain. 
[0029] The statement that alkyl is intended to include lin 
ear, branched, or cyclic hydrocarbon structures and combina 
tions thereof means that an “alkyl” group also includes the 
combinations of linear and cyclic structural elements. 
[0030] The term “alkenyl” means an aliphatic hydrocarbon 
group containing at least one double bond between adjacent 
carbon atoms. Alkenyls include both cis and trans isomers. 
Branched alkenyl means that one or more lower alkyl groups 
such as methyl, ethyl, or propyl are attached to a linear alkenyl 
chain. Representative straight chain and branched alkenyls 
are those having about 2 to about 6 carbon atoms, or about 2 
to about 4 carbon atoms, in the chain, for instance, ethylenyl, 
propylenyl, l-butenyl, 2-butenyl, isobutylenyl, l-pentenyl, 
2-pentenyl, 3-methyl-l-butenyl, 2-methyl-2-butenyl, 2,3 
dimethyl-2-butenyl, and the like. 
[0031] The term “hydroxyalkyl” refers to a branched or 
straight-chain (unbranched) alkyl as described above, substi 
tuted with one or more hydroxy groups. 
[0032] The term “acyl” refers to groups of from 1 to 8 
carbon atoms of a straight, branched, or cyclic con?guration, 
saturated, unsaturated, or aromatic, and combinations 
thereof, attached to the parent structure through a carbonyl 
functionality. One or more carbons in the acyl residue may be 
replaced by nitrogen, oxygen, or sulfur as long as the point of 
attachment to the parent remains at the carbonyl. Examples 
include acetyl (Ac), propionyl, isobutyryl, t-butoxycarbonyl, 
and the like. 
[0033] The term “fatty acid” generally refers to a carboxy 
lic acid which bears a hydrocarbon radical. Typically, the 
term is used in the sense of monocarboxylic acid. The hydro 
carbon radical has been described above, and can have from 
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about 1 to 50 carbon atoms in length. Typical fatty acids have 
2 to 50 carbon atoms, 4 to 50 carbon atoms, 4 to 30 carbon 
atoms, 4 to 26 carbon atoms, 8 to 26 carbon atoms, 8 to 24 
carbon atoms, 8 to 22 carbon atoms, 12 to 22 carbon atoms, 12 
to 18 carbon atoms and 14 to 22 carbon atoms. They may be 
of a natural or synthetic origin. Fatty acids can be saturated, 
unsaturated, or polyunsaturated. When they are unsaturated, 
they may contain one or more, for example two, three or 
more, double bonds. 
[0034] The above terms “hydrocarbon radical”, “alkyl”, 
“alkenyl”, “hydroxyalkyl”, and “fatty acid” may be option 
ally substituted, substituted or unsubstituted. 
[0035] The term “substituted” or“optionally substituted” is 
used to indicate that a group may have a substituent at each 
substitutable atom of the group (including more than one 
substituent on a single atom), provided that the designated 
atom’s normal valency is not exceeded and the identity of 
each substituent is independent of the others. In accordance 
with the present invention, up to three H atoms in each residue 
can be replaced with alkyl, halogen, haloalkyl, alkyenyl, 
haloalkenyl, cycloalkyl, cycloalkenyl, hydroxy, alkoxy, acyl, 
carboxy, carboalkoxy (also referred to as alkoxycarbonyl), 
carboxamido (also referred to as alkylaminocarbonyl), 
cyano, carbonyl, nitro, amino, alkylamino, dialkylamino, 
acylamino, amidino, mercapto, alkylthio, sulfoxide, sulfone, 
and/or sulfonic acid groups. “Unsubstituted” atoms bear all of 
the hydrogen atoms dictated by their valency. When a sub 
stituent is keto (i.e., :O), then two hydro gens on the atom are 
replaced. Combinations of substituents and/or variables are 
permissible only if such combinations result in stable com 
pounds; by “stable compoun ” or “stable structure” is meant 
a compound that is suf?ciently robust to survive isolation to a 
useful degree of purity from a reaction mixture, and formu 
lation into an ef?cacious agent. 
[0036] In the characteriZation of some of the substituents, 
certain substituents may combine to form rings. Unless stated 
otherwise, it is intended that such rings may exhibit various 
degrees of unsaturation (from fully saturated to fully unsat 
urated), may include heteroatoms, and may be substituted 
with other substituent groups as described above. 
[0037] The compounds described herein may contain one 
or more asymmetric centers and may thus give rise to enan 
tiomers, diastereomers, and other stereoisomeric forms. Each 
chiral center may be de?ned, in terms of absolute stereochem 
istry, as (R)i or (S)i. The present invention is meant to 
include all such possible isomers, as well as mixtures thereof, 
including racemic and optically pure forms. Optically active 
(R)- and (S)-, (—)- and (+)-, or (D)- and (L)-isomers may be 
prepared using chiral synthons or chiral reagents, or resolved 
using conventional techniques. When the compounds 
described herein contain ole?nic double bonds or other cen 
ters of geometric asymmetry, and unless speci?ed otherwise, 
it is intended that the compounds include both E and Z geo 
metric isomers. Likewise, all tautomeric forms are also 
intended to be included. The con?guration of any carbon 
carbon double bond appearing herein is selected for conve 
nience only and is not intended to designate a particular 
con?guration; thus a carbon-carbon double bond depicted 
arbitrarily herein as trans may be Z, E, or a mixture of the two 
in any proportion. 
[0038] One aspect of the present invention relates to a 
method for making a fatty acid N-acylethanolamine having 
the formula: 
US 2013/0303795 Al 
0 
l R, 
R ilv/l 
R2 
Where 
is derived from a natural or synthetic fatty acid; R1 is a 
substituted or unsubstituted C l to C l O hydroxyalkyl; and R2 is 
H, R1 or a C1 to C10 hydrocarbon radical. The method com 
prises the step of providing a vinyl ester of a fatty acid having 
the formula: 
0 
Rio/MR" 
Where R' is H, a branched or unbranched, substituted or 
unsubstituted C 1 to C6 alkyl or C2 to C6 alkenyl. A primary or 
secondary alkanolamine having the formula: NHRlR2 is also 
provided. The vinyl ester of the fatty acid is reacted With the 
alkanolamine under conditions effective to form the fatty acid 
N-acylalkanolamine. 
[0039] Vinyl esters of a fatty acid used in accordance With 
this method have the formula: 
0 
Rio/\/ R" 
Where 
is derived from a natural or synthetic fatty acid; and R' is H, a 
branched or unbranched, substituted or unsubstituted C 1 to C6 
alkyl or C2 to C6 alkenyl. The amidation reaction of the fatty 
acid vinyl ester With the primary or secondary alkanolamine 
dominates and results in the formation of N-acylethanola 
mines and 
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Which consequently tautomeriZes to a non-nucleophilic 
O 
k» H 
Easy removal of the resulting aldehyde 
0 
JR» H 
from the reaction system accelerates the reaction and pro 
motes the reaction to complete. It is desirable that the result 
ing 
0 
JVR' H 
can be evaporated under the reaction temperature. In one 
embodiment, R' is a branched or unbranched, substituted or 
unsubstituted C1 to C4 alkyl or C2 to C4 alkenyl. In another 
embodiment, R' is H. 
[0040] The fatty acid vinyl esters used herein may be com 
mercially available, or prepared by methods knoWn to one 
skilled in the art. For instance, the corresponding fatty acids 
can be esteri?ed With the corresponding vinyl ester in the 
presence of a catalyst. For instance, When R' is H, the fatty 
acid vinyl ester may be prepared by reacting vinyl acetate and 
the corresponding fatty acids in the presence of a catalyst. 
See, also U.S. Pat. Nos. 2,066,075 and 2,989,554, Which are 
hereby incorporated by reference in their entirety. 
[0041] The parent fatty acid 
may be derived from a natural or synthetic fatty acid. The term 
“fatty acid” has been described herein. Typical fatty acid used 
herein contains betWeen 4 to 50 carbon atoms, for instance, 4 
to 26 carbon atoms, 8 to 26 carbon atoms, 8 to 22 carbon 
atoms, 14 to 22 carbon atoms, or 12 to 18 carbon atoms. The 
fatty acid for the fatty acid vinyl ester used herein can vary 
depending on the desired fatty acid N-acylalkanolamine. 
Exemplary fatty acids include butyric acid, caproic acid, 
caprylic acid, capric acid, decenoic acid, lauric acid, cis-9 
dodecenoic acid, myristic acid, myristoleic acid, cis-9-tet 
radecenoic acid, pentadecanoic acid, palmitic acid, palmi 
toleic acid, cis-9-hexadecenoic acid, heptadecanoic acid, 
heptadecenoic acid, stearic acid, oleic acid, linoleic acid, 
linolenic acid, ricinoleic acid, dihydroxystearic acid, nonade 
canoic acid, arachidic acid, cis-9 acid, cis-l l -eicosenoic acid, 
eicosadienoic acid, eicosatrienoic acid, arachidonic acid, 
eicosapentaenoic acid, behenic acid, erucic acid, docosadi 
enoic acid, 4,8,l2,l5,l9-docosapentaenoic acid, docosa 
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hexaenoic acid, lignoceric acid, tetracosenoic acid and mix 
tures thereof. Additionally, suitable fatty acids are fatty acid 
mixtures obtained from natural fats and oils, for example 
cottonseed oil, coconut oil, peanut oil, safflower oil, corn oil, 
palm kernel oil, rapeseed oil, castor oil, olive oil, mustardseed 
oil, soybean oil, sun?ower oil, and talloW oil, bone oil, ?sh oil, 
or tall oil. 
[0042] This method can generally be used for preparing 
N-acylalkanolamides of fatty acids that are saturated, unsat 
urated, or polyunsaturated. The method is especially suitable 
to prepare N-acylalkanolamides of the saturated fatty acids. 
Exemplary saturated fatty acids include, but are not limited 
to, palmitic acid, stearic acid, caprylic acid, capric acid, lauric 
acid, myristic acid, arachidic acid, behenic acid, lignoceric 
acid or cerotic acid. In one embodiment, the fatty acid is 
palmitic acid. In another embodiment, the fatty acid is stearic 
acid. 
[0043] The alkanolamine used in the method of the present 
invention has the formula: NHRlRz. R1 is a substituted or 
unsubstituted C 1 to C10 hydroxyalkyl; and R2 is H, R1 or a C 1 
to C10 hydrocarbon radical. In one embodiment, R2 is H. In 
another embodiment, R2 is a substituted or unsubstituted C 1 
to C10 alkyl. In an additional embodiment, R2 is a substituted 
or unsubstituted C 1 to C10 hydroxyalkyl. Exemplary alkano 
lamines used in the method include, but are not limited to, 
ethanolamine, propanolamine, isopropanolamine, butanola 
mine, isobutanolamine, methylethanolamine, butylethanola 
mine, and mixtures thereof. A typical alkanolamine used in 
the reaction is ethanolamine, and the resulting fatty acid 
N-acylalkanolamine from the reaction is a fatty acid N-acyle 
thanolamine. 
[0044] According to the present invention, the reaction of 
vinyl ester of the fatty acid With the alkanolamine is typically 
carried out in a solvent-free system. Alkanolamine is typi 
cally used in an excess amount as both reactant and a solvent 
to dissolve the product fatty acid N-acylalkanolamine. Thus, 
the alkanolamine to the vinyl ester of the fatty acid molar ratio 
is higher than 1. The alkanolamine to the vinyl ester of the 
fatty acid molar ratio typically ranges from 5 to 25, for 
instance, from 10 to 25, from 15 to 25, or from 20 to 25. 
[0045] At least one catalyst can be used in the reaction of 
the alkanolamine and the vinyl ester of the fatty acid. Gener 
ally, a basic catalyst, such as a metal alkoxide is used. 
Examples of suitable metal alkoxide include, but are not 
limited to, sodium methoxide, sodium ethoxide, sodium pro 
poxide, potassium methoxide, potassium ethoxide, potas 
sium propoxide, sodium butoxide, potassium butoxide, 
sodium pentoxide, potassium pentoxide, or mixtures thereof. 
The amount of metal alkoxide catalyst Will be in a catalyti 
cally effective amount Which can vary greatly. Depending on 
the other reaction parameters, a preferred amount of biocata 
lyst is one making complete conversion of the reactants 
Within a period of from 1 to 96 hours, especially from 2 to 24 
hours. Typically, metal alkoxide is present in a concentration 
ranging from 0.1 to 10 Wt % of the total reactants, for instance, 
from 0.5 to 4 Wt % of the total reactants, from 0.5 to 1 Wt % of 
the total reactants, from 1 to 4 Wt % of the total reactants, from 
2 to 4 Wt % of the total reactants, or from 3 to 4 Wt % of the 
total reactants. 
[0046] The reaction of the alkanolamine and the vinyl ester 
of the fatty acid can be carried out over a Wide range of 
temperatures. Typically, this reaction is carried out at a tem 
perature loWer than 100° C., for instance, at a temperature 
ranging from 40 to 80° C., from 40 to 60° C., or from 60 to 80° 
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C. Increasing the reaction temperature, for instance to be 
higher than 100° C. can result in an undesirable color and 
odor, Which adversely affect the quality of the product fatty 
acid N-acylalkanolamine. 
[0047] The duration of the reaction can be over a broad 
range of times. The advantage of reacting the alkanolamine 
and the vinyl ester of the fatty acid in accordance With the 
present invention includes the ability to obtain the desired 
fatty acid N-acylalkanolamine at a high yield and purity 
Within a short reaction time. For instance, an almost complete 
conversion of stearic acid vinyl ester and palmitic acid vinyl 
ester to the corresponding fatty acid N-acylalkanolamines 
can be achieved in less than 1-1.5 hours. Prolonging the 
reaction time can make the reaction inef?cient and may cause 
side reactions Which reduce the yield and purity of the product 
fatty acid N-acylalkanolamine. Accordingly, the reaction is 
typically carried out in less than 4 hours, less than 3 hours, 
less than 2 hours, less than 1.5 hours, less than 1 hour, from 
0.5 hour to 2 hours, or from 1 hour to 1.5 hours. 
[0048] The method of preparing the fatty acid N-acylal 
kanolamine can optionally include a puri?cation step. The 
puri?cation step can be carried out by variety of methods 
including distillation, extraction, recrystallization, ?ltration, 
precipitation, or chromatography. Puri?cation of the fatty 
acid N-acylalkanolamine prepared by the method of the 
present invention can be simply conducted by Washing With 
Water, recrystallization With appropriate solvent, or combina 
tions thereof. For instance, removing the excess alkanolamine 
from the reaction system by simple Water Washing can 
improve the purity of the product fatty acid N-acylalkanola 
mine to higher than 95%. 
[0049] The method according to the present invention 
alloWs very rapid and cost-effective preparation of fatty acid 
N-alkanolamides in very high yields and With very high 
purity. 
[0050] In an exemplary embodiment, 20 mmol ethanola 
mine Was reacted With 1 mmol vinyl stearate at 80° C. for 1 
hour in the presence of 1% sodium methoxide. N-stearoyle 
thanolamine With 96% purity Was obtained after the removal 
of excess ethanolamine Without further puri?cation. In 
another exemplary embodiment, 20 mmol ethanolamine Was 
reacted With 1 mmol vinyl palmitate at 60° C. for 1.5 hours in 
the presence of 1% sodium methoxide. N-palmitoylethano 
lamine With 98% purity Was obtained after the removal of 
excess ethanolamine Without further puri?cation. More 
examples of reacting the alkanolamine and the vinyl ester of 
the fatty acid to prepare the high-purity fatty acid N-acylal 
kanolamine in a high yield are described in Examples 1-8. 
[0051] Another aspect of the present invention relates to a 
method for making a fatty acid N-acylalkanolamine having 
the formula: 
0 
1R, 
R ilv/l 










